Non-health care-seeking male United States Army recruits were tested for Chlamydia trachomatis ( ) and Neisseria gonorrhoeae ( ), using a urine ligase chain reaction n p 2245 n p 884 test to determine prevalence and potential risk factors for infection. The prevalence of chlamydial infection was 5.3%. Black race, a new sex partner, a history of trichomonas, and the presence of symptoms were associated with chlamydial infection. The prevalence of N. gonorrhoeae infection was 0.6%. Only a reported history of or positive test for C. trachomatis was associated with gonorrheal infection. Of those testing positive for chlamydia, 14% reported symptoms versus 40% of those with gonorrhea. Younger age was not a predictor of either infection, as has been shown for women. A substantial number of male army recruits are infected with C. trachomatis, but few are infected with N. gonorrhoeae. Screening on the basis of symptoms alone would miss the majority of both infections.
sensitive and specific amplified nucleic acid assays, it has become relatively easy to screen large numbers of women and men in nonclinic settings [4, 5] . The sensitivity (88%-98%), specificity (99%-100%), and positive predictive value (98%) of these assays are excellent for both genital and urine specimens in both symptomatic and asymptomatic persons [6] [7] [8] [9] .
We conducted a prevalence survey and risk factor analysis for C. trachomatis and N. gonorrhoeae infections among young men beginning US Army basic training. We sought to determine the extent of infection among these mostly asymptomatic non-health care-seeking men from throughout the US and to assess risk factors associated with infection that might be useful in developing effective chlamydia and gonorrhea control programs.
Methods
All new male army recruits who were present on Sundays during May and June 1998 and during November 1998 through March 1999 at Fort Jackson, South Carolina, were invited to enroll in the study. Those recruits enrolled during May and June 1998 were offered chlamydia testing. Those enrolled during the second enrollment period also were offered gonorrhea testing. Of the recruits approached, 2273 (76.5%) volunteered to participate. Volunteers received a briefing to explain the study and an educational presentation about chlamydia and gonorrhea by a civilian research nurse. All subjects completed a questionnaire to record demographic information, sexual history, condom use, previously diagnosed sexually transmitted diseases (STDs), and symptoms. Participants were asked to identify themselves as white, black, American Indian, native Alaskan, Asian Pacific, or other. Separately, they were asked whether they considered themselves to be Downloaded from https://academic.oup.com/jid/article-abstract/184/9/1216/915518 by guest on 21 April 2019 Hispanic. With regard to condom use, participants were simply asked if they used a condom "with every sex act." Symptoms were defined as a recent fever, abdominal or pelvic discomfort, penile discharge, discomfort during urination, or any physical complaint considered to be relevant by the volunteer. Those who declined to participate were asked to complete the questionnaire anonymously. Urine samples were tested by ligase chain reaction (LCR; Abbott Laboratories) for chlamydial DNA, according to the manufacturer's directions; a subset ( ) was tested similarly for N. n p 884 gonorrhoeae DNA. Infected subjects were referred for medical management at the Troop Medical Clinic at Fort Jackson.
The results of the LCR, demographic information, and risk factor information were analyzed as binary variables. Participants with missing age information ( ) were excluded from further n p 28 analysis. Separate univariate analyses that compared excluded with included participants were performed for each variable, and no statistically significant differences were found. Persons with missing data for other variables were included in the analysis and were analyzed as if they had given a negative response in an effort to provide the most conservative estimates of statistical association. Persons who did not volunteer for the study but who completed the questionnaire anonymously were compared with those who did volunteer by univariate analysis with respect to each variable. No statistically significant differences were found. Univariate and multivariate logistic regression analyses were performed with Stata statistical software (release 6.0, 1999). All independent variables were entered into a model, and a 2-sided was considered P ! .05 to be statistically significant.
Results
Among the 2245 men studied, the mean age was 20.6 years (range, 17-35 years); 89% of the participants were !25 years old. Most (59.5%) were white, 27.2% were black, and 13.3% were of other races; 10.8% considered themselves to be Hispanic. A majority (87.4%) reported ever having had vaginal sex, 32.9% reported having had sex with 11 partner in the previous 90 days, and 34.1% reported having had sex with a new partner in the previous 90 days. Twenty percent reported using condoms every time they had sex. Only 2.6% reported having been diagnosed with chlamydia in the past, 2.4% reported a history of gonorrhea, 0.4% had a history of syphilis, and 0.2% reported a history of trichomonas; 95.3% denied ever having had an STD (table 1) .
The overall prevalence of C. trachomatis infection was 5.3%. Although the highest prevalence rates were among men !25 years old (table 1) , a x 2 test for trend did not reveal a statistically significant relationship between age and being chlamydia positive ( ). Of men who denied ever having had vaginal sex, 1.8% P p .73 were positive for chlamydia; of those who reported always using condoms, 4.1% were positive. Only 14.4% of the men testing positive for chlamydia reported symptoms of any kind.
By univariate analysis, 10 variables were significantly associated with chlamydial infection (table 1). In multivariate analyses, the model most predictive of being chlamydia positive included black race, a new sex partner in the previous 90 days, a history of trichomonal infection, and the presence of symptoms (table 2) .
The overall prevalence of gonorrhea was 0.6%. The prevalence of chlamydial infection in this subset was 4.5%, and, of those infected with chlamydia, 7.5% were coinfected with gonorrhea. All 5 men who tested positive for gonorrhea were !25 years old. Of men who tested positive for gonorrhea, only 40.0% reported having symptoms of any kind, and 60.0% were coinfected with chlamydia.
Discussion
Among new recruits at the US Army's largest training facility, we found a 5.3% prevalence of chlamydial infection. The prevalence of chlamydial infection in our volunteers is slightly higher than that reported in another non-health care-seeking US male military population (4.1%) [5] and among Austrian male military recruits (3.8%) by use of the same assay [8] . In a study of teenagers and young adults in a variety of civilian clinic settings in the Seattle area that used the same LCR technique, the prevalence of chlamydia among males was 5.3% [10] . The prevalence of gonorrhea among our recruits was 0.6%. In one study among shipboard navy personnel, Brodine et al. [5] found no gonococcal infections. Low rates of gonorrhea are consistent with the overall declines in gonorrhea in the United States over the past 2 decades. Recruits are not routinely screened for chlamydia or gonorrhea at entry into the US Army. Our finding of a high prevalence of chlamydia among these non-health care-seeking men is of concern and warrants intervention. Since only 14.4% of men infected with chlamydia and 40.0% of men infected with gonorrhea were symptomatic, screening based on symptoms alone would be inadequate. It is not known if persons with asymptomatic infections transmit these infections with the same efficiency as those with symptoms or if they are as likely to develop sequelae if untreated. However, civilian-based chlamydia screening programs have been associated with a decline in the prevalence chlamydial infections and their sequelae [11] . At present, it is prudent to consider asymptomatic infections to be as serious as symptomatic infections.
The most consistent predictor of chlamydial infection in sexually active women is young age [2, 4, 10] . Young age also is a risk factor for chlamydial infection in civilian men attending STD clinics [12] . Although no statistically significant association of chlamydial and gonorrheal infection with age was seen in our population, perhaps because of the small numbers of men in older age groups, the prevalence of chlamydial infection was highest among men !25 years old.
Risk factors that were independently predictive of chlamydial infection included black race, a history of a new sex partner within the last 90 days, the presence of symptoms, and a reported history of trichomonas. The findings that black race and new or multiple sex partners are associated with infection are consistent with data from similar studies of young men and women in civilian populations [10, 13, 14] . The association with trichomonas has a wide confidence interval and probably is spurious. These results do not identify an acceptable screening strategy, given the need for obtaining a complex sexual history and the unacceptability of screening based on race.
Analyses of risk factors associated with gonorrheal infection were of limited value, given the small number of infected recruits in this study. Our finding that 60% of men infected with gonorrhea were coinfected with chlamydia and 7.5% of those infected with chlamydia also had gonorrhea is similar to that observed in a population of military males attending an STD clinic at Fort Bragg [15] and reinforces the importance of testing for both infections.
Collection of urine specimens in this study was highly acceptable and easily implemented, enabling us to test 12000 men in a nonclinic setting in a short time. We did not identify variables that might be used to develop an effective screening program. However, military basic training centers represent a point of entry through which many people pass each year. Some do not complete basic training and quickly return to civilian life. Many others complete basic training and then return to their civilian communities within a matter of months as members of the US Army Reserve or National Guard. Considering the 5.3% prevalence of chlamydia infection that we found, it would appear that screening all male army recruits would benefit STD control and prevention programs in both the military and civilian sectors.
